4,4'-Diaminodiphenyl sulphone is used in the treatment of leprosy. Comparatively little study has been made of its mode of action, but there is evidence that it resembles the sulphonamides in being a p-aminobenzoic acid antagonist, although there are indications of other modes of action. Both in the sulphone and in sulphanilamide transfer of electrons from the amino group to the sulphonyl group imparts a negative charge to the oxygen atoms, and both compounds follow the classification scheme developed by Bell & Roblin (1942) , according to which the bacteriostatic activity is a function of this transfer of negative charge [see also Youmans & Doub (1946) ]. The metabolic fate of 4,4'-diaminodiphenyl sulphone and sulphanilamide are very similar and Francis & Spinks (1950) found that the toxic effects of the sulphone resemble those of sulphanilamide in respect of nervous symptoms (in the goat) as well as haemolytic effects and other changes in the blood of man.
The parallel extends to the distribution of the drugs in the tissues, where sulphanilamide is so rapidly and evenly distributed that it has been used to measure the water content of the organism (Painter, 1938) , and it has been found in animal experiments by Francis (1953) that the concentration of the sulphone in most tissues is of the same order of magnitude as that in the blood, though there was some variation from one species to another. Both sulphanilamide and 4,4'-diaminodiphenyl sulphone may be in simple free solution in intracellular as well as intercellular phases. Detailed investigations of less-complicated systems, especially blood, have shown, however, that the distribution of sulphanilamide and other sulphonamides is not so simple a matter (Davis, 1942) ; for instance, for various sulphonamides equal distribution between blood plasma and cells is uncommon; thus the concentration of sulphanilamide in blood cells (calculated on the basis of 'available water') is double the plasma concentration (Anderson & Thomson, 1948; Kacl & Wagner, 1954) . Binding to plasma protein is also very common among these substances (Langecker & Loppnov, 1955; Davis & Wood, 1942) The sample temperature was maintained at the equilibration temperature (370) until the end of the centrifuging by placing a half-solidified eutectic mixture in the extra volume between the thin equilibration tube and the wall of the larger centrifuge tube. A mixture of benzoic acid and acetamide (4:3, w/w) was found to be most convenient (though the hygroscopic nature of the mixture necessitated frequent drying over phosphorus pentoxide). The centrifuge was heated to approx. 370 during centrifuging.
The blood was drawn not more than 1 hr. before the start of the equilibrations. Heparin was used as anticoagulant. The blood was transferred to the equilibration tubes. A known quantity of standard solution of diaminodiphenyl sulphone in iso-osmotic sodium chloride was added to each and the tubes were placed at 37°. During the equilibration the blood cells were kept suspended by gentle stirring.
Afterwards the tubes were centrifuged at approx. 2000 rev./min. (max. radius about 15 cm.) for 15 min. Then as much as possible of the plasma was drained. In some cases iso-osmotic sodium chloride solution was added to the cells, followed by another incubation period, centrifuging and draining. In otherexperiments, part or all of the plasma was withdrawn or washed away before any of the sulphone was added. Throughout the experiments the volumes of liquid entering and leaving the tubes were measured.
Determination of diaminodiphenyl sulphone. This was done by the method of Bratton & Marshall (1939) for sulphanilamide, as modified by Simpson (1949) , in which the sulphone is diazotized and coupled in acid solution with N-1-naphthylethylenediamine dihydrochloride. The blood was haemolysed with a saponin solution and acidified with hydrochloric acid. Protein was precipitated with trichloroacetic acid. Sodium nitrite, ammonium sulphamate and coupling reagent were then added and the extinction was measured at 550 m,u. For all determinations use was made of standards and blanks.
RESULTS

Solubility
The solubility of 4,4'-diaminodiphenyl sulphone in water at 370 is 38 mg./100 g. Additional determinations (two to eight at each temperature) showed that the logarithm of the solubility varies linearly with the reciprocal of the temperature between 250 and 400: the solubility increases by a factor of 2-0 with a 120 increase in temperature. The solubility of the sulphone in blood plasma at 370 (average of four 68 mg./100 g.; S.D. 4 %) is much larger than that in water (or in iso-osmotic sodium chloride). This indicates that some kind of compound formation takes place in the plasma.
Experimento with blood The total number of experiments was 58; the average recovery was found to be 94-5 % (S.D. 4-5 %). No correlation was found between recovery and the plasma concentration/cell concentration ratio for the sulphone or between recovery and concentration of the sulphone.
The relatively low recovery may indicate that part of the sulphone is bound irreversibly to protein. Simple adsorption on precipitated protein is less likely in view of the above results.
The penetration of diaminodiphenyl sulphone into, as well as passage out of, the cells was too rapid to be estimated with the present technique, since equilibrium was established within about 5 min.
The possibility, mentioned above, of compoundformation in the plasma is supported by the finding that the ratio of total concentration of the sulphone in plasma (D,) to that in cells (D,) In a concentrated protein solution the conditions are not ideal. Strictly speaking, the concentration (D') of free diaminodiphenyl sulphone in solution inside the cells in equilibrium with free sulphone (D) outside is not obtainable. However, for salts dissolved in protein solution it is normally found that (1) (C8a/1aQ)ps is small, and (2) it is constant and negative (e.g. Guntelberg & Linderstr0m- Lang, 1949) , where 0, is salt concentration, and C. is protein concentration (both g./1000 g. of water) and I-. denotes constant chemical potential of the salt. If this can be applied to diaminodiphenyl sulphone the value of (D-D') in g./1000 g. of water will be small, positive and proportional to the haemoglobin concentration. The effect may be expressed as hydration of the protein in solution. Dick (1959) cites values from different authors, and they are in the range 0-1-0-3 g. of water/g. of protein. For haemoglobin Drabkin (1950) gives the hydration as 0 34 g. of water/g. of haemoglobin.
In blood cells approximately one-third of the weight is haemoglobin and two-thirds water; of this water, an amount corresponding to one-third of the amount of haemoglobin is considered unavailable to solutes according to the above- 
DISCUSSION
Less than 5 min. after the addition of diaminodiphenyl sulphone for the attainment of equilibrium between blood cells and their surroundings is not an unreasonable result if the transport mechanism is facilitated diffusion, i.e. including some kind of carrier system, but it may be explained equally well by an adsorption rather than an absorption process. A determination of the temperature coefficient of the equilibrium ratio or work with blood-cel 'ghosts' might yield an answer to the problem, as might a radioautographic study (cf. .
The ratio DC/D' is about 4, and this suggests that the sulphone is present in much higher concentration inside the cells than outside (in the absence of plasma); any of the following may offer an explanation: (1) active transport; (2) compound formation e.g. with haemoglobin; (3) adsorption on the cell surface.
With an increase in D, 1/K' decreases slightly, whereas if saturation phenomena were at work the opposite should be expected. The system may have been far from saturation at the experimental conditions and the binding of one diaminodiphenyl sulphone molecule may have been facilitated by the presence of other molecules of the sulphone already bound.
The absence of saturation phenomena in the concentration range employed, and the rapid establishment of equilibrium, agree with the findings of Wagner & Kacl (1958) for sulphanilamide. They reach the conclusion that the binding Vol. 83 419
is not an adsorption phenomenon but probably involves diffusion into the blood cells.
The relationship between DI/DC and x, is possibly non-linear (see Fig. 1 ); this could be caused by an adsorption of diaminodiphenyl sulphone on to the cell surface which was inhibited by the presence of blood plasma (cf. Kono, 1953) . Hypothesis (1) above may therefore be valid only to a first approximation; the deviation is not, however, necessarily significant. In the plasma the solubility data alone show that in this part of the system compound formation between the sulphone and a component does take place. A numerical calculation of the equilibrium constants has been attempted by Linderstr0m-Lang (1962) . SUMMARY 1. The solubility of 4,4'-diaminodiphenyl sulphone in water is 38 mg./100 g. at 370 and decreases by a factor of two with a 120 decrease in temperature.
2. Equilibrium between human blood cells and plasma with respect to 4,4'-diaminodiphenyl sulphone is established within 5 min.
3. The amount of the sulphone contained in, or in other ways attached to, the blood cells is four times an estimated free concentration inside the cells.
4. 4,4'-Diaminodiphenyl sulphone forms complexes with a component in human blood plasma.
